During screening of metabolites of mi croorganisms for new insecticides, we found fourteen new piericidins and two known ones, PA1, and PB1, in the mycelial extract of Strep tomyces pactum. In the preceding paper,1) we described the isolation procedure of these piericidins which were classified into four groups, PA, PB, PC and PD, according to their chromatographic behavior. Here we wish to report the elucidation of the chemical struc tures of the new piericidins by consideration of their structural relations to the known PA1 (I)2) using mass, PMR and CMR spectro metries. The chemical structure of PA, has been established mainly on the basis of extensive degradation studies.3) On the other hand, recent developments in various spectro metries enable us to determine the structure of these compounds by a few chemical degrada tion studies.
The structures of PC series
First, we attempted the structural determina tion of the PC series, since these compounds were obtained in a fairly large amount and were thought to have a novel functional type. The molecular formula of PC1, C25H37NO5, deter mined from the high resolution mass spectrum, indicates that PC, contains one more oxygen atom than PA1,. The mass spectrum of PC1, (Table I )* shows strong fragment peaks at m/e 331 and 330, and the pattern in the low mass region below these peaks is similar to that of PA1. This suggests both PA1, and PC1, have the same partial structure (i) in the struc tural part of the substituted pyridine ring and the side chain from C-1 to C-9, because the strong peaks are generated by cleavage of the bond between C-9 and C-10. In the CMR spectrum (Table II) ,* 13C chemical shifts of PC1, resemble those of PA1, except for C-11 and C-12. Therefore, the structure of PC, must be different from PA, only in the terminal part of the side chain, which is composed of C5H9O2
. The offresonace CMR spectrum reveals that the terminal moiety of PC, con sists of two methyl carbons (-CH3), two car bons having a hydrogen and an oxygen (_??_ ) and one carbon attached to an oxygen (_??_). The CMR data together with the observation that one unsaturation is involved The structures of PB series Piericidins belonging to the PB group were obtained in a very small amount, so their structures had to be elucidated mainly on the basis of mass spectra. Since the structure of PB, has been established as (IX), and the biosynthetic correlation of PA1 and PB1 has been proved, the structures of PB2 (X), PB3 (XI) and PB4 (XII) are readily deduced from only mass spectral information on molecular for mulae and base fragment peaks. The struc tures were confirmed by chemical transfor mation of PA members to respective PB mem bers.5)
The structures of PD series
The molecular formula of each member of the PD group based on the high resolution mass spectrum shows one more carbon and two more hydrogens than the respective PC members, and one more oxygen than the respective PB members. Therefore, the PD members can be regarded as O-methylated PC members. Thus, mass and CMR spectroscopies allow us to assign the structures (XIII), (XIV), (XV) and (XVI) to PD1, PD2, PD3 and PD4. Fur ther, this assignation was confirmed by me thylation of PC members to give respective PD members. Now the structures of all the new pierici dins have been established, the relation between structures and spectroscopic properties can be summarized as follows. The number of a piericidin in the molecular formula decided by high resolution mass spectroscopy reveals the number of O-functions in the side chain: e. g., C25H37NO5 (PC1) shows the existence of two O-functions (an alcohol and an epoxide in this case) in the side chain. In mass spectra, the intensity of molecular ion peak is related to the terminal structure of the side chain, namely, the structure containing an allyl alcohol at C-10 (PA group) shows a very weak molecular ion peak, while the struc ture containing a methyl ether (PB and PD groups) shows a rather intense molecular ion peak; the epoxide alcohol type structure (PC group) shows a molecular ion peak of moderate The conversion of PC1 to PA1. To a mixed solution of sodium iodide (1.2g), anhyd. sodium acetate (0.4g) and PC, (43mg) in 4ml of aqueous acetic acid (93%) was added zinc dust (1.2g). The mixture was stirred at room temperature for two days. After neutralization of the mixture, zinc dust was removed by filtration and the aqueous filtrate was extracted with n-hexane. The n-hexane layer was washed with brine and was dried over anhyd. sodium sulfate. The solvent was eva porated under reduced pressure to give 36mg of a re sidue. The product was purified on a silica gel TLC plate [Merck GF254: solvent system, benzene-ethyl ace tate (9:1 vol/vol)] to give 10mg of PA1, of which PMR, MS and HPLC data completely coincided with the authentic PA1.
The conversion of PA1 to PC1.
A solution of m chloroperbenzoic acid (20mg) in 5ml of methylene chloride was cooled in an ice bath and a solution of PA1 (42mg) in 1ml of the solvent was added with stir ring. After 2hr, the mixture was washed with a solution of sodium bicarbonate, the methylene chloride layer was dried over anhyd. sodium sulfate and the sol vent was evaporated at reduced pressure to afford 40mg of oil, which was purified on a silica gel TLC plate [solvent system, benzeneethyl acetate (4:1 vol/vol)] to give 13mg of PC1. The derived PC, was confirmed to be identical with the authentic PC1 by HPLC, PMR and MS.
